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[Claim 6] 

The card type electron tuner according to Claim 1, 
wherein on one surface of a double- sided printed board packaged 
within a case or a multi- layer printed board, there is provided 
a PLL circuit, and wherein on the other surface, there is 
provided digital processing means. 
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ffl ^ £ mf iB x- 9 A * ^ * iW IB ^ - X © - ^ © « H 

— 

mmfrmvmmm \zwlv z> 1 1 * ic. m tax- * a^ 

S^f Oififif C P L L EH»£aS:W-ifcBI#JH 1 tBifcCD* - H 

[»*js3] fcfflftfc^Aaan^ra^Arttt^s 

T^fifi^y— X^ffiiJB£5^KiC©^MBifi#©*aE4M 

^cD^lffijfi^tCPLLlHlSg^eHST^itt)^, ffl;£© 
{MBifi^fCx-Y ^;l^S^Jg£SB§Lfc§!t#S 1 ta« 

m £ i£jgbfc igatg i g ats©??- kwp^j.-?- . _ 

»4lf»(i*i7'J > hSS©-#©BiCP LLlelS&SraS: 

1 fBfE©;ft- Kgg^g^j^ 

[tt*JR7] ^r— XrttCPLL|U8S75^»e.nitmi 

t. dwff^A^^om^^-^wA^icw^^n^ 

<h - i©A/Df«S©tfJMWMSnsaH 

»»»«8©ttl*7><-^©A^»C«5«$n* tthizt 
©ffl*fi*teMffi»»B«£©A;WC«tt3n* pll 

?A^f<!:**- KS»©^r-XC^L. iffiHaffi^JS 
^tWi^ir—^Xfj'^^mi?Z^-7,<D-V3<DmWW)iZ 



t. CWfl^A^^wff^^*— ^©A^JtcttS&^tiS 
tifc tdffi*© A*tcttHSB«ffiS«)ttJ*(i^*««*6* 

^(ommm^tiiij^m^n^mti^t, mum 
assssffioffl***— a* jcsstta n* 1 1 *> tc^-© 

m*«#tt«reH»56S««)A*CSS«lEStl4 PLL@ 

sgt, z.<DPLL\amz<r-?m%tf<&&2nz>7 : -i? 

t Su SBx- ^ A TjSSH 1 £ buIB^t- X © — #<8««B \z fSL 

mzfl- HStffa-t. 

t. ^©(i-^A^J^CDff-^^— ^©A^J(C#t^Stl-5 

tit \zm^<Dxti izitm^m^mtim^Amm^ 

wia^ap^igswrn^^^wA^jt-^^n-s tit> 
tc-t-om*fli#ttfflHB«»»«s©A*KSsii«sn* p 

LLUKi. -©P LLlHjgSJCx— 

* sss ? t si} sa x - 9 a * sm^f £ tu ta 4r - x © - * © m m 
8 *» zmm i o ©^-m^-^i-ia 

t, ^©ff^A^JffiT©ff^-^©A^(c#t^$tl^ 

tifctcftn^FWA^irtt^ i <r>mm5&ms<r)\&-hi)mi& 
$ti^mi©?g^§s<t. d©^i ©(g-&§ff©m^ffl^* 
~jj<DAJ]izmi&t<nz>iiii'b\zmjj<DAMz\zm2 <d 

2©?i'&s©m^ft^tt*e5n-5ffl*ja^t. fltia^ 
i ©ii»*ss<z)m*34*-*©A*t'««$n*ttt) 

(c^-©m^«HuIB^ 1 ©^BI55Sfigs©A^('^$ns 
PLLlHlSSt. ^©PLLlHlJSfwX— ^(a^^i^^n 
Sf-i'AWt^*- KS©^-Xtc3l«U. husB 
ffl ^SST- 1 S55Bx- ^ A ^isii^ Sr WIB^- X ©-*©« 
fflStciatt-S ttfel:. flUIB^ 2 ©rg-&§§tfllFlBm^4fi 
^i©rBlttttB^g:* ; 5>^ttA/D?S^g§© / >^< tfc 

-9§st^f^ V9 )i<mm&m^m*WLWtti- 

3] i^Jl^f ^^A^^n-Sfa^A^^ 
<t . C © ft ^ A 1l im\ -T © (1 # * < - © A ^ J I Z m *S 2 n «. 

t. iifIHB^SI5%MSff©. , :I^J^'-^©A^tC}^^n-5t 

t hiz^<DMj)izmmffifflftMw<nAt)izmwi-$nz> p 
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^M^M^t. Z\<D5"J iS?)l<^M%iM^&<Dttift{8 

[0 0 0 1] 
[0 0 0 2] 

FSWF^a-^tt, »HtM##ArtSn*fl»Art 

i^ cK^m^A^ffl^ i Art fc# 

iiesn*ttfefcffi^©A*^*4JS««s»2©fflrt^ 

»»Sn-5liiA#f5fc, WBBS»*18«2<oai**^ 

S2©Art^«jK*nSPLL®8S6 ^COPLLIhI 
BSetc^-^e^WJ&^ns-r-^ArtSBTV t*^- 
U £ne><D@&£rt-FMCD^— A8fc*l£U mffB 

[0 0 0 3] JK±co<t-5tC«fi£*nfcA-H^«^i 

-^-s/x-v^-;ni>fcrj.-^«Jcif alt, /t-y-t- 
[0004] &*5, cnfcSi"rsts»T<hLT. 

r^5- 14 13 3^i*#»£. 
[0 0 0 5] 



zntzWtsk • mmmrn \z& o <ao^» 

-ooffl!*, CTx.«A-y^-;Un>tfzL-^^T<7) 

/N°-y^;u^>e^-^^^^it«T^^/c^ / >^^c 
nfcjR2l«a*§«T# £ t & fc, -tnicfl* 3 / v- F £ 

[0 0 0 6] 

C^WOA-Hfilffi- :H4, iSJii&fS^Art 

snsti^ArtaH 1 ^ ^©m^Artsa^^m^— ^ 
c7) A* K#«&sns tth \zm^(Dxtf \z\zmffi5£M$g 

A*i:»Ksn5 <t t hiz^romti \tmim^mm<D 
Atj\zmmznz>PLL®'&t, zl(dpll®$&{z't- 

^«^7^££n£^~^ArtS^ch£rt- FMvir- 
xtcH§£U MIBffirtffl^cbHftlS^-^ArtS^^mffa 

[0 0 0 7] 

«»l$nfcttill**-€-oi*S(SUTA-y^;i/ri>bf 

[0008] ikfz. zL<Dt}-vmm^^-i-(onm\t 

[0 0 0 9] 

[ooio] (H^j 1)^4 tt*»w^)ffi i (Dmmm 

om^IslSS^, ^^iSm^Art^n^ff^-ArtS^ 1 
l li, ^coff ^-ArtS-7- 1 l 1 (Dm^tf—JmAfjlz 

m^n^tth\z^(DXijiz[tm^Ms§i 1 2^ 

ccojinai^^i 1 4co l , i j ,rt^^$n^D-/N°x^^^ 

7^-D^iHissf£ffl^ta^ggi i5t. chains 1 1 5 
(DtiwizmmznzwiQmmm&i 1 6ch, c^isost 

IEI3K1 1 6 <D lh ft tffeWi £tl& Iti rt S^F 1 17<h, BB 



n^PLLMl 18^:, ^(7)PLLlElggl 1 8 (C^- 

jgf 12 0^:, C^HaSA^iaTl 2 0 <h huIB P L L [e] 
{gl 1 8 ^n^D C - D C J >A-^ 1 2 

1 ^ITl^o 

[0 0 12] ffi^A^fS^ 1 1 1 trA^^nfcS^^fS 

#tt, s^s§ 1 1 3 tmrnsems 1 1 2 ^TSjasnr 
x>f v^;i/ffiSplHg^{f^^^«ii^n^)o rut) 

-r^) T^^n^o zzx\ mm roj ^fiffliott 
*m\ w«i r 1 j « roj tcit^xi 8 om&m*mn 

ttfefcOKft*. -T^fc-fe. r 0j £ rij tt (»3) 

[0 0 13] 
[Si] 

0 • • • c o s t 

1 • * • COS (6Jt + l80° ) 

±cos <u t x c o s o) t 

[0 0 19] ££TA:fc3nfc&3£ifc£: 

ttft©Xl^ffiffi<0XU**£T*. :fc<B£WIS 
1 1 5Ttt7^ni/W>a:*IBlHlB^J:0- £&$t<£>X* 

AyirU toasn*Aft*SIEL<liIELT^*. - 
©J: -5^, ##liS0yTtt. fiHSl l 5«cfiE*^6*Effl 

»{M*Bins. iftHi 1 ^s-ri^fcttffl^ai 1 4 
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[0 0 14] 
[ft2] 

COS (6)t+180° ) = -cos t 

[0 0 15] 
»3] 

± c o s oy t 

[0 0 16] HK*««**"Tfc»fctt, S«JC0lf$6 
TOj ri j tc^^T. ffi«*B*9 0«, 2 7 0S^fiJ 

IflWtU 9 0S. 2 7 OflEftQflWfcUTH*. * 

[0017] z.<d^o\zj"^ ispj^mzntztn^tfti 
51c, A*anfc«fc»ffl#fti i4T\ cicoA^j^ 

£(&2fgcDJ3ffift£#9K$£>£ft^S:f#5o ;rco5£ftJS 

[0 0 18] 
[ft 4] 



±— (l+2cos2^t) 
2 

[0020] zcd^o izLT&mznrzm^te't 

ROITjEIhIBRI 1 6-CR0iriE*^Sns. Cl<7)i£DU 

iEanfc«*ttffi*aB^ 1 1 7^6^-v^=i>tra 

[0 0 2 1] im&<DlHl&tt, 0 7 (C^Tct -9 (c 

^feSnfcn^tftSWt^ir-X 1 2 2l:*8S 
nil^o 1 2 2tt/t-Vt^3>t!a-? 

4H54. Ommi&oTM. Sifc, ig^^ffil2 5 
lCte3SHSi&9. f^i"ffiH3. 3mmi, 5. 0 mm 
t, 10. 5mmT65. ^CTl^WlO. 5m 
m^H'&lCte, «"tffi*<8 5. 6mm^bI^13 5. 

ftgttti^^o z.(D / r—7s l 2 2 <7)5^^i?nfri*fe^tt 
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[0 0 2 2] dOct^^SSW^A-KS®^^-^ 

y h'vA- K«?x7*fMTSuta<f<?)SS)f At" 

(DA- H^X7«m-^^:<f^ ^^;i/^|BSn 

[0 0 2 3] ^^EIKBEHt-^^^T, H5*ffl^TlfiW 
T^o 0 5II^^T, >^-X 1 2 2 (5— *<£>et<MB 1 2 

6 ^ttm*^ 1 1 7 ^-^a^sst 1 1 9 tnux 

1 2 OtWJ&ftt^S, -tL,T£tt&G>«FF 
Tte, ^r-X 1 2 2£^U-#-FJf AXP>; h^if 

frton*. ife, H(3!)-*C!)«t«ffll 2 6H»Sl-r*ffi 

*(D«fiHBi 2 7 tdteis^ArtSB^ i i lr^t^nx 

^LT^if^A^STl 1 lfcttP* H7>^ 
tl28 ^i^tiTl^o ZL(Dm-^Xt)m-T 111(5 

[0 0 2 4] £©cfc3fc, «#A*WF1 1 
fiVP^a.— :J-0>3r— X 1 2 2<DW®tC*^><DT\ iSJ^ 
it«t*i»i:©B^Aif i i 

[0 0 2 5] Sfc, ^r-Xl 2 20rt3i:^7 u, J>hS 
Kl2 9:J«SfSftT, COyj>h»«l 2 9BKT 
<7)<fc-5{clniK^EB*nTV^o CCT\ ft At/ ST 

1 1 lfllifi»^rtBRT>T-^l 3 OSrRttTfcJ:^. H 
^coff^A^STl 1 lifitfKiE^Si 1 3^6BS 

an, ^coifi»^s8B55«» i i 2Wtf)nxi^, 

$&. ttiSA^T 1 2 0 ©jfitffcttD C-DC3>A 

SI 3 iTKBsnt*ssntv^o ^-lt> * 

A^fl 1 9<Difi»t-ttPLLlHlKl 1 8#&JR«<a 

tt^Ki 3 2t'Ki$nT^sntt^o sterna* 

T117 <7)itt»Kte&JKSJa>{±«JlK 1 3 3 TEHSnfc 
H£*3HTIEIeIS§ 1 1 6£, ClOlgOfTiEIeISS 1 1 6 (DEB 

ow^&)R8siottwis 1 3 4T~&mznfzm.mffl 1 1 5 

<fc. Ccom^8§l 1 5<oBHiftJRSa<OftW«l 3 5 TIE 
[0 0 2 6] EPt>. PLLIH8S1 1 8 H^r-X 122(5 



fc, «H«1 1 5 <h, tBOiriEIiK&l i 6Ti«an« 
5r>r ^;U«#fflS¥Sl 3 7tt^r-Xl 2 2 <Offi^T<7) 
KEfflilffil 3 8<5ifi^^efi"rsct(Cft0, PLL0SS 

i i 8 i 3 7 pE«ttinx 

[0027] ^oiic, ^ ^^^ftwanfciftjS* 

SS(fr**-HS[« : f5 1 J.-^-^*3^Ttt, PLL0 

Bus cd»#&x^ y^;m§J8ifa l 3 7 IC-^X. 

^Jlll^l 3 7£PLLlHlg§l 1 8tf>ifi< fcS2S"r^> 
PL LIUS& 1 1 8(5^7 P-/^A;UX<5j^#TiE^ft: 
=r4 y^Ml^X^<^^XLJ^ 

[0 0 2 8] l00^iESi:^^X, H6Sffl^ 

Tg^f£ 0 0 6lC43V>T, ^r-X138 (^r-X 1 3 
8^-X12 2i^^tSX»§. ) <D-Jj<D 
mm 1 3 9 KtttfJrtSB^ 1 1 7 tx-^ArtaFF 1 1 

9tSiA*Sf no^^nxMo ffi 

^A^Sf 1 1 1 feiia)««M 1 3 9«H:»W6tlT^ 

fiiJHl 3 9jfi^(5-^C0^fiiJ® 1 4 OldtSttTfcck^o 
[0 0 2 9] Ifc^^X, £(7)*^lCte, /v-yj-^a 

[0 0 3 0] £f c> ^1 3 8<Ort»fcttyU>h£ 

si 4 i*tgi»snT*o, u(D7 u u>hisi4ni 

ST1 1 lfflJifi«^rta5T>^l 3 0^«tf6nt^ 
^ 0 &*3, ^cortgBT>5 : -^l 3 0tt«#A*«HPl 1 

i ^?s«iftm^A*anTv^ti^ttt^ii^^s. 

iSA^Sfi 2 0(5fi»i:ttDC-DCa>A 
^12 1 a*£RK<0ft«J« 1 4 2 TKH3tlT*8£ 
nt^5. *LT, r-^A*Sfl 1 9<OiS»»CttP 
8^4I»©ttfflSl 4 3XKSSnx* 

sanx^s. stcrn^^i 1 7 coitt^ic tt&s8ia> 
ftw«i 4 4-cKi»anfc«ofnEiaKi i ^co 

IgOfTiElElKl 1 6<£EiS<&I^C&«J!<Z)ttffl1Rl 4 5 
XKiSnfcSMSl l 5<h, £<z>«sagl l 5«l: 
&JR8J<Z>tt«1£ 1 4 6 TKBaftfciftffl* & 1 1 4 ^ 

[0 0 3 1 ] gp*>, £<D»^tC*5^Tfc. PL LESS 1 
1 8 te^r-X 1 3 8 #<Z>«EfiM 1 4 0 ODift^KftS 
U ftiffl^ai 1 4<h, «M&1 1 5<h, H^OfTIElEl^ 

i i 6 tiij snsf >r y ^ ;m%ifft 1 3 7^ 

-X 1 3 8 (Dftfi^tfcffl'IH 1 4 7 (Z)ifi^C(irl1^ - £ 
IzUQ* PLLIhIKI 18^r-<y^;H^I^l 

xr&£o 

[0 0 3 2] H5*5l^4H6H*5^TWnt)PLLEI 
18 if^ 5^;U(MHfl»*« 1 3 7 ftlRH 
OttWtR ( 1 3 2 t 1 4 3 fc^l^tt 1 3 3- 1 3 4- 1 
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35^144 • 145 • 146) Ttfc«JSftTl^£o £ 

<d£o\z. pllihissi i 8<h7V i??Ma^mm^& 
1 3 7 t,<nf$*&mm(D{±w^{±ty&^t.\z&r), m 
m&cDftmwitefat^j wm% nmm^m 137c 
PLL0S&1 i8^i^^^^k ^fc, 0 
5, i6Mnt)- ^afcp^p^jfi^u ffi^coMt-^ 

[0 0 3 3] 08 te^r- X 1 4 8 (^-X 1 4 8 te^r- 

x 1 2 2 tm-ftM^fe-e&Zo ) i^tc^gy U > hS 

4&1 4 9£g3tU ^(D— ^(7)®{IPLLIeI?S1 1 8$: 

i 5 o\z^^ )umcDmmffi&>&ftm^mm-fz>fc&(D 

H~C$>Z>o 0 9te^H:/U>hS1£l 4 9CDgnWrffi0 
T&£o 1 5 l^iyU>hS^l 4 9<Z)f*jgBJlT£> 
0. ^(7)rtp$^ l 5 l©iSt:«7-xM$nT, 
PLLIeJSSl 1 8ir^y^iMf§Sai^l 3 7 
MLT^^)« ^■y»J>hSKl4 90ftt)!3 

^®^^p a a^Hg-r^JS^, ^~X 1 4 8<£>J?^CQ 

[0 0 3 4] 010 te^-X 1 5 2 (^r-X 152^ 
-X12 2tH-*»tttT**. ) W:2tt©/U> 
Mil 5 3 <h 1 5 4 <h£2gtCg&TiK;irtU ^CD- 
#0)7l)>hS«l 5 3i^PLL[Hlg&l 1 8^g*T^> 
fc£fcfc«#0>:/'J>hafi«l 5 4tcx^ v^;M5^#i 
S^J£ 13 7 *K*Lfc#- Fliffa-nSI)c 
d HT, 1 5 5J4a-f;MIFa)iHE«fl*^«^6il»"r 
Sfc«&OJL*C»S. ^Oct^Jd, 2fe(D7 u U>hSfil 
5 3tl5 4tSRH-T, fO§^©yU>MtE15 
3, 1 5 4(Z)gPp D p||gfflil^^«i|^f^^T, PLLIhI^I 

1 8 1 3 7 t*»iLT^ 

[0 0 3 5] BlKt iffi^ 1 1 4 
£o 0 1 1 ( a ) tt 1 fflffl/il^ © 1 14aT*0, 0 1 

i (b) na^Lfc i ff^^Qff^*attsTS2ttMm 

*RH4bT»5. WtBFSK, BPSK. ft«B 
QPSK, Q P R, QAMfCfflt^n^c 
[0 0 3 6] (UttM 2)012 \ttf£W<0& 2 <Z)3iiS 

-^-comrv(»issn, sjjg&ff ^^ArtSft^fi^tA^ss 

T-2 1 1 Z.<D\m\-h^2 1 1 (Dm^^--)j(DX 

■h td{Jt*g $ ft* £ t tcfiWitf) Ail \z ttJAffiRfitB 2 l 
2<7)tb*^ffi«$ftSfi^S2 1 3<h, «=l£^fg&gg2 1 



3<Z)ffi:frMgfK<*ft£A/D^«g2 1 4<fc* ^OA/ 
D^&2g2 1 4<7)tB^^^^ft*7 :r ^> ? ^>'HH]Kffiffl 
cd«H»2 1 i©ttH82l50IBAi:«8$n 
3^0HTIE[hIS&2 1 6ch, Z.(Dm0nTJEm$&2 1 6 ©Hi 

^M^$ft*m^^ : f-2 1 7 mmu$£M%s2 1 

2<om**«-*^A*^»tt*ft*t^ 5 E>^^lU*« 
ffiaES8K5ES»2 1 2<OA*^»ttSft*PLLimK2 
18(h, ^(DPLL[plK2 18(:T-^«^n 
5r-^AA«f2 1 9 lSA*58f 2 2 0 d 
C0H^A^^2 2 0 <hfuaBPLL[mg&2 1 8 h<DWZ 
fStt£ftjtDC-DCa>A*-^2 2 1 SrWL/TV^o 
[0 0 3 7] KiOi'JfcWjSSftfcA-Faim^i 

[0038] ff^-A*^2 i i{zAjj^nrz.Am$Lm 

il^«2 1 3 £B{B5618«2 1 2 tTSBSnt 

*mm%Lmzt£% 0 z.<D^mm^<omm^-(-j^)i 

ftT, A/DfM2 1 4T*f >f v^Mi^^o 

it, ccox^r ^^;H»«tt*o**«wl«2 i 5rt(c 

OfflU jD»y?r-?ttTA/DjE«i82 1 4^7 
§§2 1 5rt^«Mt5Jl(i:fc-C#5. *CD»^A/ 

d^ms§2 1 4tt«*fto*n»'r*»(Hra»!*jft*fT 

I If^Qlf^C^nTl^l^T, I Q«C0it^ 

^Ott«*ffl^^ft«IMK«J5Rfcfaf*T*0/h^b^j8L 

CD££:r^ 5^;|/«£»5«SA/DX*«2 14*« 
i^g§2 1 5tt»tt&fcGTCa*. Sjfc, SttTftt^a^ 

(Dm^izmfe-znzo R»«o«tLTB, 6mhz§ 

OCATV*»»5. QAM*a*fflW3 0 

m^tt-€-co«, H£OITIE02§2 l 6T«OfTiE*«3tt*ft 
£ 0 d<7)R0fnE*ftfcfi^ttaj**^2 1 7frt>rt- 

y^3>tTi-^fci«a*oTm*aft. /t— v^;u=i 

[0 0 3 9] ^^EI»Eltf-OUiT, B13*fflWK 
H^r^o 0 1 3 Kl45l>T, ^r-X 2 2 2 ($r— X 2 2 2 
«^r-X 1 2 2 ) <D—Jj<D& 

«®2 2 6{Ctem^-T2 1 7 ^^-^A-;7ST-2 1 9 

^sagA^KST-2 2 o t^Ubnti^o tLxcn 

SOSB^fi, ir-X 2 2 2 S / 1 U - A - h'#AX □ 7 
tO^fffcft*. S^c, CCO-^J<7)«5«Miffi 2 2 6 'tC*fl"J 
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-tz>mj5<Di&mm2 2 i\zm^xti^2 1 \ mm 

blTO^o -^LTCl(7)ff^A^«T2 1 ICttDyF 

[0 0 4 0] Z\<D£olZ. fi^AASf 2 1 F 
iSff^-toy-X2 2 2 Mm 

mn^zmmzcom^At}^ 2 1 ltsa-raci** 

;Un>e^-^OA-F^XT$:^M1-^)C<h^<, ^ 

[0 0 4 1] 2 2(Drt8BfC«yU>h* 

tR2 2 9*«»»Snx, £0>yU>hS«2 2 9tt6TF 

2 1 l«jfi»^rtffi7>5 u ^2 3 OSjaWTfei^. 5 

£C0«#ArtSH^2 1 ljfi#Kfi£»2 1 3tflmm 

an, *<DiE«^Ha*s»2 1 2^t«ntt^, 

««A** J f2 2 0<Djfi^fC«DC-DCn>A* 
— * 2 2 1 #&R«0>tfc«4R 2 3 1 TKHianTSIfta 
nil^o fit, f-^A*«?2 1 9©ffi«K:»4P 
LL(ElgS2 1 8 **&JRH<Z>tt«MR 2 3 2TEI$tlT^ 
EK:m;frSSHP2 1 7C0ffl^JC«^MS[cO 
ft«J«2 3 3-CKBianfcR0frjEiaBS2 1 6 C<7) 
I^0fTiE[lIS§2 1 6<DKIBO»»C&iR»<0<t«)tE2 3 4 
TMSn)t««8 2 1 5<h, CC0^H§§2 1 
&JR»<0tt«M£2 3 5-CKiBan&A/D*»|»2 1 4 

[0 0 4 2] IP*,, PLL[nJg§2 1 8 te^r- X 2 2 2(7) 
^#0«S«Jffi2 3 6 0jfi§CfiIl, A/D^&g§2 1 
4 <h, m.M%62 1 5 fc, ^0ITIEIhIS&2 1 6TM^n 
i>9M%^%M^¥k2 3 7tt^r-X2 2 2 COffi* 
(DKAI2 3 8©ifi»^ffiJfr*CtJcS:0, PLLIhI 

g&2 i s zs?)imn® i m^&2 3 7osgfis««in 

[0 0 4 3] ^cojz^t;:. x>r ^^^ttSISrSm-rs* 
-KStWa-t^^TH PLL0^2 18^ 
i??)Vm^$}M^WL2 3 7(3^x.^^J:^^T 

3 7£PLL[e]&§2 1 8cr>jfi< dgee-r^^ PLLIhI 
S&2 1 8(7)^7 □^^A;UXO^gTIES^T r ^ 

[0 0 4 4] fOlCOlHlgSiiaS^^^T, 0 14£tf] 

^TSB^t*. B 1 4tC;l3l>T, ir- X2 3 9 (^r- X 
2 3 9 «^r-X 1 2 2 £H— <0^«-*ffi"C«S. ) (7) — 
#©«t«ffl2 4 OCMAST-2 1 r^f-^A^^ 
2 1 9 tnmX1l^2 2 0 d:®tbtlTl^c * 

tz. (t-^A^«^2 i i hc<Dmmm2 4 o mut^Hg^e 
(m^-trr) o zLcom^X'h^2 1 i 

tt, fltffiiBf 2 4 0ifi#O— #<0««B5 2 4 1 tcRWTfc 



[0045] LfJoi, cicD»-&^tt, /i-y^-;m 

[0 0 4 6] ifc, y-X2 3 9©rtB8^tty>J > h* 
fi2 4 2A«fSnt*t), :©7U>hSfi2 4 2tt 

ffi?2 1 l«ifi»«crtBP7>^2 3 0**«tt6nTV> 
IOrtffl7>ft2 3 0ttfl§AAM : F2 1 

mmXti^ 2 2 0 ©ifi»f^ttD C-DC3>A 
-^221 ^JR«!CDtt«S2 4 3TEI^nT*g$ 
nil^o f IT, 5r-^A^3ST2 1 9<7)ifi^{C«P 
LLH7S&2 1 8^1IC0ftM2 4 4TIK®anT^ 

ganxv^o sekhj**^ 1 7 (Dfom\z\z&mmcD 

tfc#HR2 4 5 7fKiBanfce*9friEElK2 1 6 Z\<7) 
HDfTIE[p]g§2 1 6(Z)MOR(:^IS©ttM2 4 6 

TKHanfc«sss2 i st. z(Dmmm2 1 soisic 
&mm<D{±wm2 4 7tgi$nfeA/D«M2 1 4 

[0 0 4 7] BPt>. £ VvTfc. P L L[US&2 

1 8 te^-X 2 3 9 #<7>«tfflIH 2 4 1 (Biafl^CffiB 
L, A/D**»2 1 4i, mM$%2 1 5 ^OfTIE 
ESS 2 1 6T«$tl5T^ 5^;Mt^jfiSI¥ft2 3 7 
liy—X 2 3 9 (Z)fifi^<D«Efli]S 2 4 8 <DT&fflZl$LWrZ> 
ZtlZteQ. PLLEJS&2 1 8 tf>f *J9)Vm^VkW£ 
Sl!2 3 7 0eiliiftTM. CK^SlfifcH 1 3 0i& 

[0 0 4 8] 01 3*5Wt0 1 4£43^Tfsm*>PL 
L@K2 1 8 tf ^ ^^j!/i^i!! ! i^a2 3 7 & 
Jg§?C0{±^« (2.3 2 £2 4 4**V>tt2 3 3-2 3 4 

• 2 3 5t2 4 5 • 24 6 • 2 4 7) -Cft^tlT^ 

dc^ctoi^ PLLM2 1 8 i??ji/m^m 
m^&2 3 7 tiOWS^JRil^ttWtR^ttfflSiit^ck 

3 7 t^PLLHI8S2 1 8 

[0 0 4 9] **JfiWf-*5^Tfe- 08, 0 9, 

0 1 o izm^Lfzmmh^x.<btiz> 0 mi 3, 0 
1 4{pjnt>-^r^H^gi5p a p^^L, «*<oa«c/t^— 

[0050] mmm 3) mi \$*%mv>w, 3 <Dnm&\ 
(DmstUEis&te, i«^igtff^A^an-i)ff-^A^a^3 

1 1 <t, Z.(Dm^A^tQ^3 1 1 C0ff^^-^<7)A^tC 
ffi*3&<«ttSn*«dB3 1 3<h, CC0?li^^3 1 3<7) 

m^M^an^jtii/isc^s 1 ^^)tttB^a3 1 

4 (7) tH ^ sn*p-/U7-f;^ (BStf) 

t. c <7) d - / 1 x 7 ^ )v 9 <r> i.ti 11 & mtn a n s a / d 0^ 
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£I2§3 1 ot. :(DA/D^!6S3 1 SVtiiJl&i&ffiZ 

3 i 6<7)tts*tc:ssK$n^K0ffnEimK3 nt, c<a 
^oiTiEtHi^3 1 7oa**<«3asnstH*«B^ 3 1 8 
mtB^«a««3 1 2coa**<— ^A^^aias 

S^^n^PLLlHlK3 1 9 ilOPLL[H3S&3 1 9 

fiA^iSf 3 2 1 ^©fIXA*f3 2 1 <hfiuf2P 
LL0K3 1 9 tOimcRWSnftDC-DCaWt- 
^ 3 2 2 StLT^S, 
[0 0 5 1 ] K±©«k'5fc*J«Snfc*-I«a!« J F5 L 3. 

[0 0 5 2] ff^-A^iffi^3 1 1 tCA^^nAci^^^ff 
^tt, ?g^g§3 1 3 &Aff9SS«3 1 2 tTli^nt 

j^ic, am^g:3 i ^A^ntx^ vz^wm. 
jB£LTj*m;*n**«*«WT*. fit, cots 

H^ch}4m^g:3 1 4rtT£f£T£^&&£Ti4S z Ptf> 

-rs«att*<oA/DaE«i»3 1 5£5^>>^;m§ib&<0 

£tl$2g3 1 6T«»t5, lf*T, aUi^g3 1 4 
TV>*<0T»V>+IHHttft (BP"6l£flf«0«#) £A* 

fS3 1 4T^'T^e z Fco^&^J:^ffl(7)Xl/^J; 

CLT»6nfc«iflflt ^0fTIE(HlgS3 1 

7TR9ITjE**ftSn<5. £<Z>RDfTIE3nfcfI^ttUi 

*«, WAtf«S*3lTJ4 2 0MHz) T^W^n, (5 
MfcQPSKT4 0Mbps t*Sltf»5n4, 

[0 0 5 3] **CEBE«»C^liT, B2£flJHTI»9l 
T^o Umi&l^T, X3 2 3 (^r-X3 2 3W 
-X 1 2 2 tlnl— oniK^+ffiTfe^o ) <Z>— #<7)«Mnffi 
3 2 6 ^^m^7«T-3 1 8<b^-^A^ST-3 2 0 irfll 

iA^Sf 3 2 i tjiwenr^s. fucnb© 

ST-te, ^r-X3 2 3S^U-*-hmXD7 



^fffcn^o £>t, ;#<7)«MH3 2 6 tC*ffaT * 

<tiS#<B8lflJffl 3 2 7lC«fi^A^^3 1 l*t«ttSft 
Tt^o ^LTC(7){S^A^S^3 1 lfcttdy F7> 
ft3 2 8^gf$tlTl^, <1^A^S^3 1 

[0 0 5 4] C^ct^tC, «§A*«f3 11^*-H 

mM^T-D-— i-<Dtr— x 3 2 3<Z)W®tc&£<z>T, i^i^ 
^fg^E^^fl^A^^f 3 1 KcSgSttrac^^ 

KJH»«#*»A"r*i&gttfcv>. /X-V^- 

* ^^;Hft«»*/^-y > ifa-^TSfflts - 

tjjtt**. Sfc, ^r-X 3 2 3CDrtBBlC«yj > hS 
fi3 2 9^gt$tlT, C07U>hSfi3 2 9ttHT 
(DJ;5lC|II&rt*Efi2*rO>*. ft-SfA^S^ 
3 1 lfflfifi#fcrt»7>5^3 3 0£»W-Tfc«fcK, M 

ilom^A*«^ 3 1 lifi««cS^»3 1 3#E« 
Stl, *©ifi#K:»»««»3 1 2#Rtt&nT^*. 
£>t, tSAASf 3 2 1 <75ifi«fcttDC-DC3>A 
-^ 3 2 2 #&JRS!<Z>tfc«JtR 3 3 1 TKB^nt^g^ 
nil^c tLT, f-^A*Sf3 2 0©j5§MP 
L LESS 3 1 9#&JRSi<Z)fJ:«J«3 3 2TEB£ftT* 
gsntt^. Mf-tH*«i?3 1 8<0ifi#lctt&JR§H<0 
tt«}fi3 3 3TKH$nfcR0ITjE|Hl»3 17i, ZL(D 
R0fTIElHl^3 1 7<7)|KiIj(7)i^tC^JSK<£ti:^&3 3 4 
TEH3*lfc«SSS3 1 6 <h, ^(0*W«3 1 6©B»C 
^jg$3(Z)tt^aiS3 3 5TKSISnfcA/DSCIft*3 1 5 

C1C0A/D^^g§3 1 5<©R^JR»!OttW1fi3 3 

6TKi^nfcaffl¥S3 i 4^n8snxv^o 

[0 0 5 5] MP^> P LL@g§3 1 9 te^r-X 3 2 3 CO 
— *0«EfiHS3. 3 7 0jfi^cftgU jSffl?S3 1 4 

A/D£««3 1 5 £H«3 1 6 mVMTiE 
[pj^g 3 1 7 TfltfiE^n*^ v^^ft^-JBa^a 3 3 8 
te^-X 3 2 3 <D{&Jj<D&mm 3 3 9 CDiftWCftfi-r £ 
PL LESS 3 1 9 £5^ >^;Mi*tffl»¥ 
©3 3 8©e»4l*nTV>*. 
[0 0 5 6] l!<7) J: -5 5?&)l'McSk^&%:lM-rz> 
FS!«T^:x— dhfciS^Ttt, PLL0SS3 190 
Jgff£:r^ ^^Jl/m*ffl«^a3 3 8K:^A36c^J:5^ 

3 3 8 ^PLL(hISS3 1 9 C0ifi< (dgBg-r^^:, PLL 
HISS 3 1 9CO^D^^/\°;UXC7)S^TIE^^x^ *J9)\s 

[0 0 5 7] Sfc, ftSOEIBSEJtfCOl^T, H3Sffl^ 
T^-T^o 13 1:^^1, ^r-X 3 4 0 (^X34 
0^y-X 1 2 2 ) <D-Jj<D 

mwm3 4 ncj4aj*sH^3 1 8if-?x*(Bf3 2 

0 <h®iSA^J^3 2 1 i:*<Rtt6nT^*. ^^c, (I 
^A^S-7-3 1 1 ^Cc7)^«ifij3 4 l«K:RW-&ftT^ 

§ (H«#r) o tetez-cnmnxim^z 1 1 woh 
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M¥8 - 2 3 7 1 5 4 



ffi3 4 1 iB:m<D— Jj<Dm®m 3 4 2 MRttTfcJ:^. 
[0 0 5 8] bfc^^T, COi^CH /t-V^n 

[0 0 5 9] £tz* y-X3 4 0CD|^g5tC«yj >KS 
jg3 4 3^i$ntt5 0, £<£>:/U>hS<£3 4 3te 
KATOcfc'StclHlSS^ffiM^nT^^o CdT\ {f-^A*/ 

a^f 3 1 i«ft^cftg&y >^3 3 oiw^nt^ 

&*3. £<Dftffi7>^3 3 0te«^A#^3 1 

iSAMf 3 2 l<Bifi#K:ttDC-DC:3>A 
-^3 2 2 ^JSSSKDtt^tR 3 4 4TEl$tlT^S$ 
tTO^o -ebT, ^-^ArtSSTPS 2 OCDifit&lCteP 
LLIeI^3 1 9**&JR»<Bffc«J«3 4 5TEiSSnT^ 
g^nt^^c Sl:HJA«?3 l 8CDjfi^fctt^JRS!o 
tt«JK3 4 6-eEBf*nfcK0fTiEliIgS3 1 7 i:, ZL<D 
^DfTIE[Hlg§3 1 7©Eia©|»fC^JRSS!CDtt««3 4 7 

TEia$nfc«iHS3 1 6<t, r^mn§§3 1 6<Dm\Z 
&mm<Dtt:tyfa3 4 8-eKia$nfcA/DX«i3g3 1 5 

t, dCDA/D^«3g3 1 5 ©B»C4feJR«C0tfc«JtE 3 4 
9TKiSnfc«IIH*S3 1 4*^S$tlT^5. 
[0 0 6 0] B|3^, Z.om&ZtD^Tb. PLLIHISS3 
1 9 tt^r— A 3 4 0 #6D«Efi(B 3 5 0 OiBtfKffill 
U ttm#©3 1 4 <h, A/D^££g§3 1 5 «M» 
3 1 6 eh, K0fnEHIg&3 1 7TM$n^f^ v^Ji/ 
m m&W^m 3 3 8 te^r-X 3 4 0 Offi^r COfflEfflS 3 5 
10ifi«i:ffilt5Ctl:3ftO, PLL0SS3 1 9 h^r 

4i??M9^mm^m3 3 8<Dmffi\zmnT^z>o z.<d 

3Sifc0 2CO«^<h|S|UT$>^c 

[0 0 6 1 ] 02»SV^i03lC*3ViTMnfcPLLlHl 
g§3 19tr-<y^mWl¥»3 3 8tH ^Ifi 
COft^JIS (3 3 2 ^34 5<fc5V>tt3 3 3-3 3 4-3 
35 • 3 3 6 ^3 4 6 • 3 4 7-3 4 8-3 4 9) Ttt 
«JSnTl>*. <r<£>cfc^lc, PLL@K3 19tr^y 
*;m^fin.3!^a3 3 8 «h^P«1S:^KS!OttW«Ttt« 
*Ctl:J:D, B@B0»liaEH[fil±Lr>f "J^JlfS^ 
&W¥-& 3 3 8 CPLL [ilSS 3 1 9 d £ 

[0 0 6 2] &*5, #H{®WC:fc^Tt>, 08, 09. 
0 1 OIC^Lfc^^Abn^o 02. 03 

[0 0 6 3] (g£J£#J 4)015 H#58l«<£>?ft 4 CO^Sfi 

-^-commiHlSS^, ft«ifc«^a<A*Sn*« #A*4B 
f411t, COff-^A^SST-4 1 lCO«-^^-^C0A 
^tc«*a$n^<h<hfe(cto^OA^tc^lco^gB561i 

§S4 1 2C0tH^^mx$tl^^ 1 CD?g^{$4 1 3 fc, c 
0*10ffi'&B4 1 3^ffl-|j»£$n5'WJlli«M 



*§S§4 14<h, C0*MJSttftW«B4 1 4 0BM- 
^<7)A*JC»3l*Sn*i:t*>^, ffi^A^tCtelf^cT) 

^gp^iig§4 i 5<offi**«»«an*»2©fi^»4 i 
#&4 1 7 c^aaj^g^ 1 7 (ama^ffliasns 

^om^^^$n^)A/D^gg4 1 8 <h, C<7)A/ 

D**ffi4 i 8©ffi*«$n^T^ &*)mi6&m 

©«H»4 1 9<h, ^a)ttWS4 1 9 0lH*«Cfi53RSn 
^^0ITIEIhI^4 2 0 CCOig0fTiElHlS&4 2 

*3&**«sn*ta*sa : F4 2 1 nuiesg 1 <Dmm&m 
§§4 1 2CDm*^-^^A^{c^^$n^>^^^^^-o 

m*ttSf[E»l^Sffl«fiS4 1 2(0Artl£««2ft* 
PLL0K4 2 2 COO P L 2 2 \Z"f—9{t 

^W$n§f-^AAS8f42 3t, tiA^Sf 
4 2 4t, CCDSflgA^SHM 2 4£itufBPLL[Hj&&4 

2 2 t ^tlfcD C - D C n >/\-^ 4 2 5 £ 

fc, BBffiSBBtClHl'TW:, ^l^?g^g§4 1 3£fgl(7) 
JigE§gJg2§4 1 2Mra2^S§4 1 6 £ff§2<7)^ 

fi5«s3g4 i 5 t<Dffl\z^n^n&mm<Dt±wfa&WA 

[0 0 6 4] ^±^£^iC#|f&£n/z#-KMm^5P:i 

— ±\zz}\,*T&T\z^omft&mwTz>o 

[0 0 6 5] m^XlitmTA 1 1 fcA#Sftfc0H*tftt 

3 0 0MHz OigJl&fi^te, ^ 1 4 1 3 t* 

1 <Dm^m^4 1 2 tTaBsnT«A.tii»2 7mh 
z^i^trwsc^^o c<0+raj5&sctes§2<£> 
fi^«4 1 6 Lm2com^m^4 1 stb^w 

fg^tlt, 0iJAtfB§4 5 0KHz^^2(Z)*Pp1^&Sc 
3TaS^cJ:^^, iffi^4 1 7tA*^ntr^/ 

covins l 

t^jf A^nti^p- A°xy>r ;u^T^*^n^ 0 
Lttj^s, ^pift^»m^S4 1 7rtT*ric-r**s« 

OXUJCiBH'r*««tt*©A/D**«4 1 8^^^ 
y^;HHKOfflSSS4 1 9T«8Ht"^>c ^LT, ^(Df^ 
K0fTjEHIK4 2 OTKOfTIE^SnSo COH^OfT 

iEsnfc«^tta*5B J f4 2 i ^b/^-y^-;u=i >tf^ 

[0 0 6 6] C<OJ:-5«l*IUB«^i3^^Ttt. ffi^S* 

2 <H W L T H S O T-f / - v *SS ^ '> & < T ^> CI £ #T 
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[0 0 6 7] **Jfifi»J{C*5^Tfc, 05, 06, 

[0 0 6 8] (3iS£#y 5)016 «*^B^C0^ 5 OlUJS 

^a^5 1 1 1, c^fs^Am^j^s i ioffl^» 
\z\zm i (Dmffi%n%& 5 1 3 comtiffl^m^ntcm 1 o 

ffi^»5 14i, ^©*10fi^S5 1 4<Bffirt«#*< 
8RSn*illlfS5 1 5£, C«fg5 1 som 

6<h, £©a/d«S!»5 1 eom^ic^ttsnfe^ 
^^;ngB«ffifl!>«n«5 1 7<h, zioawss 1 70 

m^{cS^$tlfc^0fTiE[Hl^5 1 8 <h, £ ©ROUTE 

1 so^mtfizmm^ntzititi^ 5 1 9 fluts 

tBKBJMKSSSS 1 3©m*^^)A*i:8i^n 
^<h^t>^^<7)m^tifi9IB^l^^aB^S5 1 3 <7)A 

*^jgK$nS®l(DPLL|plB5 2 0 <h, ZL<Dmi<D 

pllihj^5 2 ok^— ^«-*t**«j|&3nsjei <Df- 
^a^s 2 1 mmxti^b 2 2 1. ^<D-mm 

XJjiffiTS 2 2 tmUPLL^S 2 0 iOIHlcKtte 
nfcDC-DCa>/W 5 2 3 i:, i£{Ift-S§£>A;>JKS 
T5 2 4<h, u(DAMf 5 2 4II^nfcf^^ 

5 2 5<©m**^*^A*icSjK$nst<tfejcfiii*o 

A*l£tt»2(Z>^ai5f«E«5 2 6©uj**«*«snfc» 
2<Di&&3s5 2 7 £<0*2(OiB'&8 5 2 70)&tlt 

mzrx.yuzvs i 2oA*t©iBi«cssttsnft:jiija 

&ii*glHl^ 5 2 8 i, mffESg 2 <£>JgaB5ESffi 5 2 6 ©ft 

jitf-j3<DXJi\zmfc^nz> tt^iz^&mtiteMizm 

2 CDJSffl55g|ggg 5 2 6<D\J]{zmM2nZ>m2(DPLL 
IhI&&5 2 9 £:, Zi<Dm2(DPLLm$&5 2 9^— 
^^«^$tl-5^2(D5 :r -^A^^5 3 0 <h£^TLT 
l^. Sfc, »2©PLL®j&5 2 9tdfcL DC-DC 

3 >A*-^ 5 2 3 ©IUA*«8«SftTt^. 

[0 0 6 9] ^-i>T^n^oo0K^, WEiafiftitrai; 

X 1 2 2 £1*1— <£>^— A^iR^^nTt^o dCD 

[0 0 7 0] Sfc. affiBBftKISUTte, Si!l(7>^SK% 
HS§5 1 3 £3l2CD/l5SE5£ffil§2 5 2 6*5«fctfx-f 5^;P 
R«M03ffi^R5 2 5 (hS2(7)PLL0185 2 9 (hOW 

(7)12 5. 116, 13 8, 0 9, 0 1 0 tRI«©#^«h& 



[0071] ^coct-s^flissnfc^-Ksim^aL 

[0 0 7 2] Sfc-T, §«3U£O^Tltt9rr*£, ff^-A 

m^sa^s i i icA^^n^cHn^ffi^-n. ^f^vo 

■tJ-5 1 2^IilT, M&$s5 1 4<fc^«5SS»5 1 3 

t^mm^nx^mm&mzu^o lotmflXRi^ 

g§ 5 1 6 5 s * 5^;H3»<Z>«W« 5 1 7 T^-r 

5 1 8TR0fTiE*^*ns o ^O^OfTIE^nfcfi^ 
ttffi^SfS l 9^£A~y^;l,a>lf ;x-^fcft^o 

0AMf 5 2 4JCA*^nfcfi^tt* T^fS^HBH 
)5lifa5 2 5T«II^H (»3) O^Kt^ V9)\flHtk 

fi£«5 2 7 £S6 2©«»5Sfi«5 2 6T0«Afcffl&3 0 

0 MH z C0j^itiS^C7)i±^niS^^ii^§§ 5 2 8 Tt^ 

m^^n^o f it, ^(Dmmfcmtmms 2 s<Dititj 

\ts "TZL-fUWS 1 2 £ji^LT, fi§AS*Sf 5 

1 ltcm^tl^o fi/l/^"!t5 1 2^fl^C0ff-^ 
^S«*^leIOiitrO*l»±t"Sfc»tC#ALfcfc<OT 

[0 0 7 3] ^COctofC, ^©A-HSSffa- 

[o 0 7 4] ^tctEj^gas^^v^T, mi7%m^T¥t 

MlzWtWTZo il7l:^o^T, ^X5 3 1 X 
5 3 1 te^r-X 1 2 2 <hl^-<^fl^ffiT£>£o ) te, 

2»«anTS&«*tsflr*t^*J6a*iTt^. 

[0 0 7 5] ^r-X 5 3 1 O^CDHtfflffl 5 3 2 Jc»43l 
fim-^C0A^«?5 2 4 £fg2(7)^-^A^S^5 3 0 

l^/t'J-^"H#AXD7h^J¥Alfci:#, CI CO 
d(7)-^60^ffl® 5 3 2 tcM^]T^ffi^C0«lffl[iffl5 3 3 

i:«fflfAta*#F5 i i»t6tm^ 0 ti^Tz. 

CDft^Am^SBf 5 1 l(:«P7h7>rt5 3 4^8 

[0 0 7 6] CC0J;c)(C, {f-^AtB^^T5 1 1^'^" 
Kit?^J."t^y-7s 5 3 1 Of ^)©T\ iffi 

^ortfBtKJBStlS^SWA-rs^Kti&t^ T^c 
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> 3 5tt6tT<Z>«k'5lw|gBS^E«*nT^^o 

CilX, (S^Aai^S-T5 1 llfflifi^CrtgRT >^5 
3 6SRtttt)ck^ C^AtHMf 5 1 1 

fomiZT^yUtmS 1 2 t*2 0ig&g5 2 7 ch^2 
2 e^CCOWKr^coltffl'I® 5 3 2 lC[p] 
^^TittblTO^o ri^*5 1 2<£>ffl 

*ttSi»OKIS5 3 7^S2£l2nSo 
[0 0 7 7] 5 s W ^^^Mffla^S 5 2 5H 

ttbnx&O, «tfiHB5 3 2 fflil^IS^bn^ilfSfl^-A 
*f*Si^5 2 4KBI»UXKttSnx^*. ^{f^^Sif 

*tt*RjH<Dtt«tR5 4 lTttwsnx^a. fj§2CDP 
LL[ei^5 2 9ti, ^js8i^tt«)tK5 4 2 fcft« e>nr 
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